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ABSTRACT 

In this research work, we investigated the MHD inclined wall over a nonlinear prone stretching/shrinking plate surface 
on a crude oil based nano fluids flow. Most specifically , the effects of various parameters namely; suction, magnetic, heat 
source, thermal radiative on temperature in the presence of crude oil based SWCNTs. We used transformation of 
similarity to lessen the partial differential equation (PDE) to ordinary differential equations (ODE) for the nonlinear 
governing equation along with their related boundary conditions. The result of the lessened ODEs is unfolded and 
explained numerically with the application of the fourth/fifth system Runge-Kutta Fehlberg-technique together with 
procedure and practice of shooting- technique, utilizing Maple 18 code. The result obtained indicated that there is 
significant positive correlation stretching/shrinking in the presence of SWCNTs-crude oil. Sphere shape SWCNTs-crude 
oil with the different parameters plays significant roles in the temperature distribution with an increase in various 
nanoparticles. The rate of heat transfers for sphere-shape is more important when compared and balanced it to the 
shapes of other nanoparticles in the constructed circulating system in the presence of the magnetic field. 
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INTRODUCTION 

Historically, in 1995, Stephen Choi introduced the term nanofluid (Choi et. al, 1995). Nanofluid is referred to as a 
liquid which contain dispersion of submicronic solid particles, which is called nanoparticles. The fundamental 
objective of using nanoparticles is basically to diffuse rigid particles in order for the thermal conductivity to be 
boosted. The apparent (surface) region to the ration of the volume of nanoparticle is very huge. This however, 
fetches a huge and enormous propelling pressure for diffusion, most specifically, when the temperature is raised. In 
real-time application, nanofluid has been investigated to be boosting the transfer of heat more than 
50percentespecially when the nanoparticle volume ratio to the base-oil is below 0.3% [1]. When comparing 
nanofluid with other based fluid, nanofluid has an upper hand on boosting in thermal conductivity [2], [3], [4], [5]. 

On top of these, many researchers have carried out research activity to improve the thermal conductivity 
properties so that it would behave the same as fluid but has thermal conductivity as metal by adding and testing 
conductive solids into fluids, [3], [6], [4], [5], [2]. Nanoparticle used are usually made of metal (Al, Cu), oxides 
(A1203) and SWCNTs just to mention a few. In view of this, and because of the new additive working fluid, it is 
very important and necessary to research on the impact of heat transfer behaviour and characteristics, namely, 
thermal conductivity, heat transfer, viscosity and so on. In this research direction, mathematicians, physicists and 
engineers are among the academic researchers who contribute to the knowledge of thermal conductivity. Though 
research has shown that nanofluid provides higher transfer of heat with respect of the based fluid [7], [8]. [9] but 



TRANS 

STELLAR 

•Journal Publications • Research Consultancy 


www.tjprc.ors 


SCOPUS Indexed Journal 


editor@tjprc. org 


Original Article 








666 


Jaafar Abdul Abbas Abbood Al Nasrawi, Rozaini Bin Roslan 

& H. Barem 


regarding the oil-based research direction, it is observed that only a few research are available with respect to the nanofluid 
thermal particle [10]. 

In industrial applications, nanoparticles have been used to avoid overheat of the instrument [11]. Thus, 
nanoparticle plays an important role as the coolant substance to transfer heat. An example of such is our computer 
system [12]. The heat sink helps to absorb and cool the heat generated in the system, thereby avoiding being overheated. 
This is because the diameter of the nanoparticles is less than lOOnm and this condition will affect the properties of the 
liquid surface area to enhance the heat transfer compared to the micron-size particle [13]. As far as development in 
technology and industries remain, the exchange of thermal conductivity must be updated from time to time. The old 
method of thermal conductivity, which is referred to as traditional means of transferring heat fluid such as Maxwell 
theories [14]has a lot of difficulties in improving the cooling capacities [15], [16], [17], and is not sufficient or cannot 
explain behaviour of the thermal conductivity of nanoparticle. However, recently, effort has been carried out to improve 
and report the thermal conductivity’s property by making an addition into the based fluid [18]. 

Several researchers including [19] used nanofluids to improve heat transfer from different geometries under 
different thermal boundary conditions. Numerous investigations about heat transfer issue in micro channels and 
different geometries have been considered by specialists. Presently, with the connection of industries and engineering 
equipment enhancement, the benefit of the nanoparticle has been promoted. Different research has been investigated 
and reported on the nanoparticle effects on copper [20], oscillatory enhancement [21], stead and unsteady squeeze 
flow[14], just to mention a few. The application of this has been utilized in several aspects such as engineering [22], 
chemical production [23], automotive [24], power formation of a power plant [25], beforehand nuclear systems [26]. 

Various nanoparticle shapes have been utilized over the experiment [27], [28], which presented the first kind of 
experimental analysis. The improvement and enhancement of thermal conductivity is as a result of the form and 
appearance of the included nanoparticle into the suspension. [29]analysed role of the silicon carbide (SiC) nanoparticles 
where they admitting the shape and appearance affirm disc or platelet, and consistently diffused in the water on 
mechanical assets and thermal conductivity enrichment. 

Study about Magneto-hydrodynamic (MHD) on interaction of conducting fluids with electromagnetic 
phenomena was studied recently [30]. The MHD flow meter and MHD pump, the run of an electric conducting fluid 
with the presence of magnetic field is important in order to complete the MHD theorem [3]. 

A few shapes of the nanoparticles that have been analysed include cylindrical rods [27], and shuttle-like shape 
[31]. The interpretation of nanofluids inside a paddock was examined[32]. The rigid particle dispersion was analysed, 
interpreted and reported in the research. A research to investigate and report the reactions of nanoparticles on additive- 
free convection boundary layer stream move was conducted in[33]. The authors discussed analytically the additive-free 
convective boundary-layer flow of a nanofluid past a vertical plate. This ideal was recently extended in [34]. This 
indicated the apparent (surface) region to the ratio of the volume of nanoparticle is very huge. 

In this investigation, our aim is to report the effects of various parameters namely; heat generation, chemical 
reaction, thermophores is, radiative heat flux, Brownian motion, and magnetic on temperature in the presence of kerosene 
based Carreau SWCNTs. 
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MATHEMATICAL FORMATION 



Figure 1: Physical Configuration of Stretching/Shrinking Sheet and 
Coordinate System - Crude Oil Based. 


In this paper, the aim of this work is to clarify several aspects of a mathematical-form to reportinvestigation on the MHD 
inclined wall over a nonlinear prone stretching/shrinking plate surface on a crude oil based nanofluids flow with extensible 
depth. U w = cx n is the velocity used in the paper to construct the stretching sheet, and c represents the constant 
dimensionless and n is the parameter for nonlinear stretched velocity for the constructed sheet. Based on the construct 
sheet as displayed in figure 1, the x-axis is controlled and governed through the unbroken and steady stretching/shrinking 
plate. Also, the axis of our y is generally measured to the axis of x. It is considered that the moving fluid happens at when 
yd, very all i > 0 and the temperature at the prone stretching/shrinking plate happens at a constant measure T w E i, all i > 
0. Besides, the temperature of the nanofluid’s ambient is governed by the constant measure of T w as y. We have 00, 900 
and 00<a<900 as the angles of inclination measured counter clockwise for the vertical, horizontal and overall inclined 
stretching/shrinking plate, correspondingly. B(x) = B 0 x^ m-1 ^ 2 is theset to be the thickness of sheet,B 0 is set to be its 
constant dimensionless. The review of the model is constructed to be pleased only for m ^ 1, the reason is that of for m = ^, 
the issue lessen the flat-sheet. 


Based on the approximation of the boundary layer, equation (1) -(3) give the relevance of the physical governing- 
equations, continuity, momentum and energy, as obtain below[35]: 


du dv 
dx dy 

u^ + vf = ^ + ^W 5( r-rjcos(a)-^^u 

dx dy Pnfdy 2 p n f Pnf 

+ + V+-2o_rr _ T >, 

9* dy Pnf dy 2 dpOnf 3x ^ (pc) n/ W HpO n f K w 

Boundary conditions 

As y = 0, U w (x ) = ±cx n ; v = v w ,T = T w = T x bx n -, as y; T = T x -,u -> 0 -> <x> 


( 1 ) 

( 2 ) 

(3) 

(4) 


u and v are fix to represent the component of the velocity towards the direction of x and y axis, respectively, 
while for the stretching plate, c is a constant value constant measure c E i, all i > 0 and for the shrinking sheet we have 
that c<o. T represents the temperature of the nanoparticles and the acceleration due to force (gravity) is represents as g, 
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^-concentration for the nanofluid near the wall, C M - ambient concentration of the nanofluid, T - nanofluid temperature, 
C - Nano fluid concentration, Pnf - nanofluid effective density, a nf - nanofluid thermal diffusivity, Pnf - coefficient of 
nanofluid dynamic viscosity, / \ - nanofluid heat capacitance. 

\' P 'nf 


Pnf = (1 - OPf + tPs-Pnf = (PP)nf = 0 “ 0(j>P)f + Z(pP)s> (.P c p)nf = 0 “ O' ( PCp)f + $(pc p ) s 

(1-f) 2 


a nf~- 


Kf V 


(P ^ p hif kf 


(k s +(i-\)k f )-(i-\)ak f -k s ) 


(k s+ d-\)k f )+ak f -k s ) 


, Pnf = (1 ■- Qaf + if - ^ OWb 


7 


(5) 


Maxwell design was cultivated to assign the dynamic thermal or electrical conductivity of liquid-solid 
suspensions. Let Gf and cr s - base fluid and nanoparticle electrical conductivity, kf and ks base-fluid, nanoparticle thermal 

conductivity, £ - volume fraction of nanoparticle, Pf and p s - base fluid and nanoparticle density, oy and Gs - based fluid, 
and nanoparticle electrical conductivity, jUf - dynamic viscosity for the base fluid, k nf - nanofluid effective thermal 

4<r*S7’ 4 

conductivity. Rosseland's dissipation for the radiative heat flux, q r = -*— [36], k* - Rosseland signify absorption 

3 k dy 

coefficient, <x* - Stephen-Boltzmann constant, the regime r 4 is defined as a result of the radiation in linear function for the 
temperature and r 4 is addressed by Taylor's series around 7 ^ asr 4 = 4t%t-3t£ • 

The executing similarity conversions with the fulfilment of the analysis is analysied below: 


y/ = 


2v f U 0 (x + 
in +1 


f{tj),TJ = 


(m + i)(J 0 (x + b) (m 1} 


2 Vf 


yAv) = ^M= C ~ C ~ 


T -T 

W 00 


C -C 


( 6 ) 


W 00 


v f - the fluid kinematic viscosity and if/ - represents the function of the stream, constructed as u = 
which adequately attends the Equation (1)- (3) are transformed to the dimensionless form as follow 

r + (1 - 0) 2 - 5 {((1 “ 0) + 0 j) (//" - ^ (/0 2 ) Mf + ^ (1 - 0) + 0 (Ri cos (a) 0 1 

— e" + ((1 - 0)0 1^£)((22±i) fe‘ - (—)pe + , ( f u y + —- 2-0 = o 

Pr e ff V (p c p)f^m+lJ J \m+lJ J (1-0) 2 - 5 J m+lPr 


(7) 

( 8 ) 


f+m 


1 Nt 
(Al) Nb 


0 n +LeF0'-Ley</> 


=0 


(9) 


With boundary conditions are: 

At rj = 0:/ = s,/ 7 = ±1, 6 = 1; at rj —> co,6 -> 0 


K, 


' nf =(k s +(e-\)(k f )-(e-m f ~(K)K f = (k s +(e-l)(k f )-((k f ~(k s ), B = 


l-£ + £pb- 

Pf, 


<T = - 


Ks 

K f 


( 10 ) 
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’ A = 


1 + - 




- + 2 






, g =( i - 4 ') 2 - 5 , ai =— 

i-^ 


( 12 ) 


Here 


a = B 


1 


U 0 (m+ 1) 


2v 


/ 


- depth parameter of the corresponding wall and V 


Uo(m + 1) 


2p 


/ 


dependent plate of the 


surface. So, if we substitute the transformations, f (a) = f (t] - a) = f (i]), 0(a) = 0 (ij - a) = 0 (tj), and 

<j){a) = cj)(ri -a)= (/>(rj), the above equations takes the form 

f'Oi) = p; p'Oi) = q, o'Oi) = t 


(13) 


f'Ol ) = (1 - 0) 25 |^(1 - 0 ) + 0 ^(^-P 2 -/<?) + Mp-^;(l - 0 ) + 0 ^:(«icos(a) 6 i|t / (? 7 ) = 
Pr e// [((1 - 0)0 (^) P<? - /t - ((^«) R 2 ~ 


(14) 


with boundary’s conditions are 


I — m 

/(«) = «--, / '(ct) = 1, ^(or) = 1, ^(ct) = 1; / '(oo) = 0, ^(oo) = 0, ^(qo) = 0 

1 +m 


(15) 


M = 


2<j fB 0 


U 0 (rn + \)(x + b) mA p f 


, n (/ 0 3 U + b) 3m -‘ 2 

the magnetic parameter, vV - [m +1 j---1 - the Weissenberg number, 


2 v 


/ 


*f=7 


Pr 


Us) 


p/f 

the effective Prandtl number, where Pr =-— is the Prandtl-number, y = 


k nf 4 


2K 


+ -/? 


iL 3 

v J 


U§{m + l)(x + Z ?) m_1 


Re = aW 

parameter of the chemical reaction, * 


,, - number of the local Reynolds, e< =- - - 

V f B 0 U 0 (x + bf 


- parameter of the 


i + • AT (pe) s (D B ) f (C w -C„) . (pc) s (D T ) f (T w -T„) 

electric, 7 V^ =---- parameter ror the Brownian motion, N t = --— 777 -- parameter or the 


(pcpfVf 


(pc)fV f T x 


thermophoresis, Le - 


V f , nix- i D _ 40" 

number or the Lewis and ^ --— 

kf k 


(D B )f 


■ the solar radiation-conduction parameter. Besides, the 


physical resources of engineering hits of materials boosting application with the local coefficient of the friction-skin, c f , 
Nusselt-number Nu r Sherwood-number Sh Y can be obtained below 


(iyf 5 l 2 


R e 2 Cf = 7r A_\BlA] 2 r (y i *r x *Nu x =- 


K f 4 
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RESULTS AND DISCUSSIONS 

Here, shooting method is used to solve equation along with the boundary condition in equation. This method has been 
investigated by many researchers [37], [9]. The simulation is computed for the various parameters effects on temperature,—0 (0). 
We omitted the solution method in order for us to conserve space. However, in order to validate our method, Radiative heat for 
[38] with present article confirmed the present article with previous article. We compared the chemical reaction in articles which 
validate for this parameter and the profile as shown in Figure 8. Table 2 displayed the data Magnetic field deposition for the two 
stretching and shrinking plate case with the thermal magnetic. It is observed from the stretching sheet that for the case of sphere 
nanoparticle shape, that M is increasing with the reduction in stretching sheet, which indicated that the moving flow is 
decelerated. This reaction happened for all the three nanoparticle investigated in this paper, but it is interesting and fascinating 
and to note that sphere has the upper heat transfer when compare to the other counterparts. This is also applicable between 
boundary layer at when M = 0.5, M = 1.0 and M = 3.0 the temperature is increased with the increase in the thermal magnetic. 
Also for the aspect of shrinking sheet, it indicated that for sphere at when M = 0.5, M = 1.0 and M = 3.0, when magnetic field 
is increasing. This show that heat transfer maintain the same effect between when M = 0.5, M = 1.0 and M = 3.0 for sphere 
shape. For the cylinder and lamina shapes, the result obtained indicated a fluctuating reaction. It increases when M = 0.6 and later 
dropped when M = 1.0 before it went up again while the sphere maintained a constant flow reaction. The only difference is that 
the rate of increase of the sphere for the temperature,(0(r|))is higher when compare with the cylinder and laminar shapes, which 
show that the sphere shape is more relevance when compared to the other two shapes in the flow system. For the case of cylinder, 
the result indicates that when magnetic field is increasing, the temperature, (0(r|)) is fluctuating with thermal magnetic. It is quite 
obvious to know and conclude that the rate of heat transfers for sphere-shape is more important when compared to the shapes of 
other nanoparticles in the constructed flow system in the presence of the magnetic field. 


Table 1: Thermo-Physical Resources for the Fluid with the Nanoparticles 



pikg/m 3 ) 

c p (J/kgK) 

k{WlmK) 

cr(C2 1 m 1 ) 

Crude oil 

884 

1910 

0.144 

4.02 

S WCNT s-kerosene 

2600 

42.5 

6600 

1.26 


Nanoparticle Shapes 

0 

Sphere (Af = 3.0) 



Cylinder (Af = 6.3628) Lamina (Af = 16.1576) 

Figure 1: Nanoparticles Shapes. 


Table 2: Heat Transfer Rate for Different Values of M 


Af 

Stretching 

-fl'CO) 

Shrinking 

-0'(O) 

Remark 

0.5 

1.0 

3.0 

834.1423599 

829.1301476 

809.3543868 

-5.8430883709 

-6005.6769526 

-983.41351382 

Sphere 

0.5 

1.0 

3.0 

796.9743233 

793.0668241 

777.6632851 

145.43504733 

-7238.3479274 

-843.82974878 

Cylinder 

0.5 

1.0 

3.0 

832.7584593 

827.7545899 

808.0117459 

18.2627425948 

-5995.8876344 

-981.83523721 

Lamina 
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Sphere shape 

AA7075 - crude oil - Solid line; SWCNTs- crude oil - Dashline 
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Figure 2: Suction Effects (Shrinking) on Temperature Profiles. 
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AA7075 - crude oil - Solid line: SWCNTs- oude oil -Dashline 
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Figure 3: Suction Effects (Stretching) on Temperature Profiles. 


Figure 2 and 3, discussion of suction parameter, S 

The suction reactions temperature’s ( 6(r /)) effect profiles for the two shrinking and stretching is hereby displayed 
in figure (2) - (3). The displacements show with different nanoparticle shapes, sphere, cylinder and lamina. It shows in the 
figures that temperature, (0(r|)) circulation for all nanofluids increase and equivalently the rate of transfer in the heat 
concentration increase with expansion and enlargement in suction parameter, S. The profile indicated that shrinking shows 
an excellent performance than the stretching. Particularly, between boundary layer at when, S = 1.0, S = 3.0 and, S = 5.0. 
The boundary of the thermal surface depth of sphere - crude oil is dominant than the its counterparts nanofluids shapes. It 
displays from the profile that the rate of heat transfers for SWCNTs - crude oil is more noteworthy and remarkable as 
balanced to its counter parts nanofluids in the circulation stream system. The effect of thermal radiation is such that, S = 
1.0, S = 3.0 and, S = 5.0 the temperature is increasing with increase the of suction parameter, S. 
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Figure 4: Magnetic Effects (Shrinking) on Temperature Profiles. 
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Sphere shape 

AA7075 - crude oil - Solid line: SWCNTs- crude oil -Dashline 



Cylinder shape Lamina shape 

AA7075 - crude oil - Solid line; SWCNTs- crude oil -DaShline AA7075 - crude oil - Solid line; SWCNTs- crude oil -Dashline 
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- M=0.5 -M= 1.0-M=3.0 - M=0.5 

- — M=1.0-M=3.0 _ 
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- M=0.5 -M= 1.0-M=3.0 - M=0.5 

- — M=1.0-M=3.0 _ 


_Tj_ 

- M=0.5 -M=1.0-M=3.0 - M=0.5 

- — M=1.0-M=3.0 _ 


Figure 5: Magnetic Effects (Stretching) on Temperature Profiles. 

Figure 4 and 5, discussion of thermal magnetic parameter, M 


The thermal magnetic parameter, Mreactions temperature’s effect profiles for both shrinking and stretching is hereby 
displayed in figure. (4) - (5). The increase in thermal magnetic parameter, R resulted in the increase in the temperature of the 
thermal magnetic depth of the boundary layer. The displacements show with different nanoparticle shapes, that is, sphere, 
cylinder and laminar. It shows in the figure that temperature, (0(r|)) circulation for all nanofluids increase and equivalently the 
mbgghrate of transfer in the heat concentration increase with expansion and enlargement in thermal magnetic power. Particularly, 
between boundary layer at when M = 0.5, M = 1.0 and M = 3.0 boundary of the thermal surface depth of sphere - crude oil is 
dominant than the its counterparts nanofluids. It displays from the profile that the rate of heat transfers for SWCNTs - crude oil is 
more noteworthy and remarkable as balanced to its counterparts nanofluids in the circulation stream system. The effect of thermal 
radiation is such that M = 0.5, M = 1.0 and M = 3.0 the temperature increasing with the increase in thermal magnetic 
parameter, M. The profile indicated that shrinking shows an excellent performance than the stretching. 
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Figure 6: Thermal Radiation Effects (Shrinking) on Temperature Profiles. 
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Figure 7: Thermal Radiation Effects (Stretching) on Temperature Profiles. 
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Figure 6 and 7, discussion of thermal radiation parameter, R 

The radiation parameter, R reactions temperature’s effect profiles for both shrinking and stretching is hereby displayed 
in figure (4) - (5). The profile indicated that shrinking shows an excellent performance than the stretching. The displacements 
show with different nanoparticle shapes (sphere, cylinder and laminar). The thermal radiation for the shrinking show a significant 
reaction in boosting the temperature. The increase in thermal radiation parameter, R resulted into increase and boosting in the 
temperature of the thermal surface depth of the boundary layer. It shows in the figure that temperature, ( 6(r /)) circulation for all 
nanofluids decrease but in contrast the rate of transfer in the heat concentration increase with expansion and enlargement in 
thermal radiation strength. Particularly, between boundary layer at when R = 0.5, R = 1.0 and R =1.5. The boundary of the 
thermal surface depth of sphere- crude oil is dominant than its counterparts nanofluids. It displays from the profile that the rate of 
heat transfers for SWCNTs - crude oil is more noteworthy and remarkable as balanced to its counterparts nanofluids in the 
circulation stream system. The effect of thermal radiation is such that R = 1., R = 3 and R = 3.0 for the temperature increase 
with increase in the thermal radiation in the same trend with thermal radiation parameter, R the temperature is increasing and the 
deference between low and high electric are slightly decreased. For the lamina shape, the result obtained also mentioned same 
result over the sphere and cylindrical shapes. 


Figure 8 and 9, discussion of heat source parameter, q 

The magnetic reactions temperature’s effect profiles for both shrinking and stretching is hereby displayed in 
figure (8) - (9). The profile indicated that shrinking shows an excellent performance than the stretching. The displacements 
show with different nanoparticle shapes (sphere, cylinder and laminar). The thermal radiation for the shrinking shows a 
significant reaction in boosting the temperature. 


Sphere shape 

AA7075 - crude oil - Solid line; SWCNTs - crude oil - Dashline 



Cylinder shape 

AA7075 - crude oil - Solid line; SWCNTs- crude oil -Dashline 



Lamina shape 

AA7075 - crude oil - Solid line; SWCNTs- crude oil -Dashline 
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Figure 8: Heat Source Effects (stretching) on Temperature Profiles. 


Sphere shape 

AA7075 - aude oil - Solid line; SWCNTs - crude oil - Dashline 


Cylinder shape 

AA7075 - crude oil - Solid line; SWCNTs - crude oil - Dashline 



Lamina shape 

AA7075 - crude oil - S did line; SWCNTs - aude oil - Dash line 


- q=0.5 -q=1.0 - 

- — q=1.0-q=3.0 


- q=3.0 - q=0.5 


- q=0.5 - 

- q=1.0 - 


- q=1.0 " 

- q=3.0 


- q=3.0 - q=0.5 


- q=0.5 -q=1.0 - 

• ~ q=l-0-q=3.0 


- q=3.0 - q=0.5 


Figure 9: Heat Source Effects (Stretching) on Temperature Profiles. 
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Figure 10: Compare the Radiative Heat for [38] with 
Present Article. 


The increase in heat source parameter, ^resulted in increase in the temperature of the thermal surface depth of the 
boundary layer. It shows in the figure that temperature, ( 6(r /)) circulation for all nanofluids increase and equivalently the 
rate of transfer in the heat concentration increase with expansion and enlargement in heat source parameter, 8. Particularly, 
between boundary layer at when, q = 0.5, q = 1.0 and q = 0.5. boundary of the thermal surface depth of sphere - crude 
oil is dominant than the its counterparts nanofluids. It displays from the profile that the rate of heat transfers for SWCNTs 
- crude oil is more noteworthy and remarkable as balanced to its counterparts nanofluids in the circulation stream system. 
The effect of thermal radiation is such that, q = 0.5, q = l.Oand, q = 0.5 the temperature is increasing with increase the 
heat source parameter, q 

To confirm the present article with previous article, we compare the chemical reaction in articles which is validate 
for this parameter. The result with the theoretical solution for the velocity profile is observed to be very good. 

CONCLUSIONS 

The effects of various parameter namely; suction parameter, 5, of thermal magnetic parameter, M, thermal radiation 
parameter, R , heat source parameter, qo n temperature, (0(7/))are investigated in this paper. Graphically, the results are 
presented and the conclusion is drawn on the various effect on the temperature, ( 6(r /)). 

The boundary conditions of the ODE were satisfied and solved using the same value of the governing parameter. 
We took several variable of the parameter as manipulated and other parameters as the constant variable, we were able to 
get a lot of results and reaction, which include; 

• Sphere shape SWCNTs-crude oilwith the different parameters plays significant roles in the temperature 
distribution with an increase in various nanoparticles. 

• For the cylinder and lamina shapes, the result obtained indicated a fluctuating reaction. It increases when M = 0.6 
and later dropped when M = 1.0 before it went up again while the sphere maintained a constant flow reaction. In 
the capacity of magnetic on the profile, the velocity decrease when the parameter M is increase. From the profile 
boundary layer thickness, is indicated that the thermal radiation, heat generation and chemical is large which 
shows that the parameter has high effect on temperature. 

• shrinking shows an excellent performance than the stretching. Most specifically it plays significant roles in the 
temperature distribution with an increase in various nanoparticles. 
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• The profile indicated that shrinking shows an excellent performance than the stretching. The increase in thermal 
radiation parameter, R resulted into increase and boost in the temperature, ( 6(r 7 )) of the thermal surface depth of 
the boundary layer. 

• It is quite obvious and clear to know that the rate of heat transfers for sphere-shape is more important when 
compared to the other shapes of nanoparticle in the flow system. 

• It shows in the figure that temperature, ( 6(r 7 )) circulation for all nanofluids decrease but in contrast the rate of 
transfer in the heat concentration increase with expansion and enlargement in thermal radiation strength 
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